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We routinely face decisions that require weighing the relative costs and benefits associated with different rewards in order to select better courses of action, and these functions are disrupted in psychiatric disorders such as schizophrenia. Nodes within the mesocorticolimbic dopamine system interact in situations of reward uncertainty to guide risk/reward decisions, and preclinical studies from our group has revealed that these types of decisions are mediated in part by dopamine activity within the medial prefrontal cortex. In these studies, rats are trained to choose between levers that deliver small/certain or large/uncertain rewards---the odds of which change systematically across 4 blocks of discrete-choice trials (100%-12.5%). This presentation will describe neurochemical, behavioral pharmacological and disconnection studies that clarify some of the mechanisms through which mesocortical dopamine regulates different competent processes underlying decisions involving reward uncertainty. *In vivo* microdialysis studies reveal that dynamic fluctuations in tonic prefrontal dopamine transmission appear to encode distinct types of information related to changes in reward availability, serving as a "reward running rate meter". These studies are complemented by behavioral pharmacological experiments targeting dopamine D1 and D2 receptors in the prefrontal cortex, demonstrating that these receptors makes dissociable, yet complementary, contributions to risk/reward judgments. Specifically, D1 receptor activity appears to promote exploitation of current favorable circumstances, whereas activation of D2 receptors within the PFC promotes exploration of more profitable options when conditions change. Furthermore, these dissociable actions of D1 or D2 receptor subtypes exert their differential effects via distinct subcortical output pathways. Selectively disrupting D1 modulation of prefrontal projections to the ventral striatum (but not prefrontal-amygdala projections) reduced preference for large/risky rewards, which was driven primarily by a reduction in reward sensitivity and an increased sensitivity to non-rewarded actions. In contrast, disrupting D2 modulation of prefrontal projections to the basolateral amygdala impaired the ability to update decision biases in response to changes in reward probabilities. These findings provide novel insight into the dopaminergic microcircuits within the prefrontal cortex that facilitate reward seeking and efficient decision making and in turn may inform how perturbations in these signals may related to impaired reward processing and decision making observed in psychiatric disorders.
